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         Abstract: It is necessary today to increase in Romania also the efforts to research in direction of 
identifying those biosystems which are hyperaccumulators for heavy and rare metals in order to be used as 
instruments in environmental clean biotechnologies as well as bioindicators or metal sources. In USA and 
Australia the researches in this way are extended over all common species of mushrooms (macromycetes).  
That is the reason we determinated the chemical content in metals of some macromycetes (mushrooms) species 
which are autochthonous in forestry ecosystems of Dambovita county. We begun a large study in this aria, but in 
this paper we present a study about two species very common in our forestry ecosystems - Armillariella mellea 
and Macrolepiota procera. In the same time we made the analyses of soil elemental content under macromycetes 
studied. The determinations were made by spectrometry advanced method in our own laboratories by ElvaX 
spectrometer. The resultes show a large elemental content in soil, but the content over 1ppm in bioelements, 
heavy and rare metals as number in two macromycetes species is a limited one. Everyone of two macromycetes 




All over the world are developing more and more the studies concerning biochemical 
and physiological features of macromycetes (mushrooms) in the view of promoting them as 
tools in environmental biotechnologies for hyperaccumulation heavy and rare metals or as 
bioindicators for elements, or metal sources (1, 2, 3, 4, 5, 6, 7, 8). It seems that mushrooms 
have still much more to offer, but it is necessary to concentrate all studies for establishing a 
real metabolic features for one species in the view to promote it as hyperacculator or 
bioindicator for one metal species. The first results of our researches encourage us to 
continue. Both Armillariella mellea and Macrolepiota procera are growing in the forestry 
ecosystems of our country and also in Dambovita county, so they are common species. They 
have two generations on year at least. The substrate for developing is soil, forestry soil with a 
lower pH. So the potential of these macromycetes for accumulating heavy and rare metals is 
linked in this case at the pH natural value.  
 
MATERIAL AND METHODS 
 
Biological samples consisted in mushrooms and soil which were drying at 105°C for 1 
hour. The elemental content of samples was determinated using ElvaX Spectrometer having a 
X-ray tube with Rh anode.The samples were excited for 300s and the characteristic X-rays 
were detected by a multichannel spectrometer based on a solid state Si-pin-diode X-ray 
detector with a 140 mm Be window and a energy resolution of  200eV at 5.9 keV. In this way  
were registered all the elements which were in a concentration higher then 1 ppm. By this 
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method it can be detected all elements which are in quantities higher then 1 ppm. Every 
resulte is the average of many determinations.The final results were reported to dry 
substances and calculated in percent. 
 
 RESULTS AND DISCUSIONS 
 
1. Elemental content of Macrolepiota procera 
The soil sample under Macrolepiota procera (Fig.1) iz very rich in iron (67,065%), medium 
rich in potassium (6,364%), calcium (5,012%) and manganese (5,014%). The other elements 
















K Ca Si Mn Fe Zn Cu Pb
Fig. 1 The content of soil in bioelements and heavy metals 
 
 
The content of soil samples under Macrolepiota procera (Fig.2) contains a important 
quantity of titanium (9,024%), rhodiu (2,426%) and zirconium (1,464%) in medium 



















Ti Rh Zr Sr Rb Re
Fig. 2 The content of soil in rare metals
 
Comparative diagram (Fig.3) emphasizes that inspite of high content of iron in soil, 
Macrolepiota procera takes a lower quantity. Concerning potassium, on the contrary the 
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content of soil is obviously lower than the quantity accumulated in this mushroom. The same 
situatuion is in case of cooper, with specification that the quantities values are different. 
We must releave the interesting fact that in soil samples under Macrolepiota procera we 
couldn’t identify osmium by our method, probable because of the very low trace quantities, 
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2. Elemental content of  Armillariella mellea 
Soil samples under Armillariella mellea (Fig.4) contains a high quantity of iron (66,507%), 
important concentrations of potassium (9,482%), calcium (5,702%) and manganese (3,066%). 
The others mineral elements (Si, Zn, Cu, Pb) there were in very lowest concentrations 
















K Ca Si Mn Fe Zn Cu Pb
Fig. 4 The concentration of bioelements and heavy metals in 
soil under A. mellea
 
 
The content of soil samples under Armillariella mellea (Fig.5) is distinghished by 
concentration of titanium (7,475%). Is not negligible the concentrations of ruthenium 
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(2,600%), rhodium (1,846%) and zirconium (1,053%). The others rare metals (rubidium, 
strontium, rhenium) there are in trace concentrations between 0,683% and 0,07%. 
In this case the soil content in rare metals is noticeable, concerning the number of metal 
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The comparative diagrame (Fig.6) releaves the same situation concerning the features 
of Armillariella mellea for accumulating potassium and iron as in case of Macrolepiota 
procera (Fig.3). Only the values of concentrations are a little different between the two 
macromycetes species. Inspite of the seven rare metals species found in soil samples, only one 
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1. Macrolepiota procera in the same measure as Armillariella mellea has a very 
good capacity for hyperaccumulation of potassium. 
2. Both macromycetes species studied could be used as potassium sources. 
2. Macrolepiota procera has a certain capacity for accumulating copper, feature which 
certainly can be stimulated by different methodes for increasing it. 
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3. As well Macrolepiota procera and Armillariella mellea can absorbing rhenium. 
4. Only Macrolepiota procera can absorbing osmium inspite of quantity in soil which was 
under method sensibility. 
5. So we dare to propose that Macrolepiota procera could be considered bioindicators for 
presence of osmium in soil. 
6. Anyone of two macromycetes species are very good hyperaccumulators for heavy metals, 
but can be improve this in case of iron and copper. 
7. Armillariella mellea ignore the large number of rare metals which are presented in soil, and 
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